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The electrophoretic technique of Tiselius (1) has been used by a number of
workers to study the proteins in normal and pathological sera and plasmas.
In this method, the protein components of serum are separated in a specially
designed cell by differences in their mobiities in an electrical field. After sepa-
ration, the utilization of a lens system developed by Philpot (2) and later modi-
fied by Svensson (3) allows one to determine the number of components present
and the concentration of each component.
Work on normal human sera has shown that four electrophoretically discrete
components are present (4). One of the components, which occurs in the largest
concentration has been identified with serum albumin. The three other com-
ponents are globulins and have been named a, 3 and 'I' globuliiis. Moore and
Lynn (5) made a statistical analysis of the concentrations of the four components
in normal human sera. Their results show that concentrations of the four
components are remarkably constant. A number of workers (6, 7, 8, 9) have
investigated the sera from patients with various pathological conditions and
have found notable changes in the concentrations of electrophoretic components.
Recently, Cooper and Atlas (10) and Cooper (11) studied the serum proteins
in syphilis by the Tiselius method. The sera from thirteen syphilitic patients,
with various types of syphilis, ranging from early primary sero-negative to late
central nervous system syphilis were analyzed. An attempt was made to select
uncomplicated, classical cases representative of the various stages of syphilis.
Special attention was directed at ruling out lymphogranuloma venereum, since
it has been suggested that the serum protein changes observed in syphilitics
were due to concomitant lymphogranuloma venereum (12, 13). None of the
patients showed any symptoms or clinical signs of lymphogranuloma venereurn
and Frei tests performed in each case were negative.
The mean values for the analyses of syphilitic sera were obtained and compared
statistically with the mean values reported by Moore and Lynn for normal sera.
The results are given in table 1.
For comparison of the data the mean values of the concentrations (M) were
calculated in terms of ratios, so that sera with different total protein contents
could be compared. The standard deviations of the means (o-M) and a com-
parison of the normal and syphilitic data by Fisher's rule2 are given.
From the table it is apparent that characteristic and statistically significant
differences occur between the concentrations of the electrophoretic components
in normal and syphilitic sera. There is a decrease in the albumin: globulin ratio
1 Read before the Sixth Annual Meeting of the Society for Investigative Dermatology,
Chicago, Illinois, June 13, 1944.
2 Fisher's rule states that if the difference in the means of two sets of data are 2.5 times
the square root of the difference in the squares of the standard deviation of the means, the
difference in the means would arise by faulty sampling only 5 times out of a hundred and
can be considered to be "statistically significant."
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and an increase in all three globulin fractions. The total protein concentrations
in the syphilitic sera were in the normal range, hence there must be a decrease
in the albumin concentration. The change in the serum protein picture occurs
soon after infection and persists throughout the course of the disease in the ab-
sence of adequate treatment. No correlation could be established between the
strength of the quantitative Kah)1 reactions and the increase in concentration
of the total globulin or any electrophoretic fraction.
The fraction carrying the syphilitic reagin for the Kahn and Wassermann
reactions was identified by Cooper (14). A large volume of syphilitic sera was
fractionated by ammonium sulfate precipitation and electrophoretic analyses
and serological examinations were made on the fractions obtained. From a
consideration of the results of serological examinations of the fractions and their
electrophoretic analyses, it was shown that the syphilitic reagin was carried in
the y globulin fraction. Experiments in which electrophoretic analyses were
made on syphilitic sera before and after flocculation with the Kahn antigen
confirmed these conclusions. Coburn and Moore (15) report that the sub-
TABLE 1
,Statistical analy8is of the concentration ratio8 for syphilitic sera
ALBDIN
GLOBULIN
a-GLOBULIN
ALBUMIN
8-GLOBULIN
ALBUMIN
7-GLOBULIN
ALBUMIN
Mean values (M1) 0.880 0.256 0.402 0.525
0.051 0.012 0.034 0.041
Normal sera
Mean values (M2) 1.99 0.12 0.21 0.19
0.06 0.005 0.008 0.008
M1 — M2
,/ (u)2 — (Om)2 14.0 10.3 5.6 8.2
stance responsible for positive Wassermann reactions which is present in the
sera of patients with disseminated lupus erythematosus, who were apparently
not syphilitic, is found in the 13 and y globulin fractions. The work on syphilitic
sera would then indicate that the true reagin and the reaginL in lupus sera are
present in the same fraction. However the fact that their mobiities are the
same does not necessitate that they be identical in other respects.
Investigations on sera from patients with positive serologies suspected of being
non-syphilitic indicates that the characteristic and notable changes found in
syphilitic sera do not occur in these cases.
Data obtained in the analyses of sera from patients with positive serologies
suspected of being due to general biological reactions are given in table 2.
The normal values with their standard deviations as reported by Moore and
Lynn are given for comparison. It can be seen that the alterations in the pro-
tein picture in these cases differ from those found in syphilis. Whereas in
syphilis all of the globulin components show rather marked increases in concen-
tration, in the sera from this group one or more of the globulin components are
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in the normal range. In some cases the distribution of the protein fractions is
entirely normal.
The evaluation of the use of electrophoretic analyses in establishing the
validity of other serological reactions is difficult because of the lack of some
standard of comparison. There is no general agreement on the validity of any
serological reaction in this type of case and hence the questionable accuracy
of the serological findings must be based principally on history, clinical signs
and previous serological examinations. Space and time do not permit presen-
tation of the case histories of the patients in this series. Competent syphilolo-
gists examined each case and in each instance expressed doubt about the presence
of syphilis. The electrophoretic findings seem to bear out their conclusions,
but no absolute statements can be made about the absence of syphilis. For
TABLE 2
Electrophoretic analyses of suspected false positive sera
A a 8 QUANT.
— —
— WASS. KAHN UNITS KAHN VERIPICATION
o A A A KAHN
1.60 0.12 0.26 0.24 Pos. +++ 4 Syphilitic*1.44 0.12 0.20 0.33 + ++ Biologic false posi-
tivet
7.30 1.70 0.09 0.25 0.25 Pos. Pos. Biological false
positive
8.11 2.08 0.08 0.18 0.22 Pos. Pos. Biological false
positive
7.10 1.23 0.14 0.27 0.38 Biological false
positive
-
O A A A
Normal values of Moore
andbynn 1.99±0.3 0.12±0.025 0.21±0.04 0.19±0.04
* For five months following original positive serological examination.
f Six months after original positive serological examination.
some cases, the Kahn verification test was performed on the sera by Dr.R. L.
Kahn's laboratory. The data is presented in the table. It is noteworthy that
in case number 23, the electrophoretic analyses indicated the absence of syphilis
soon after the serology became positive, whereas the verification test indicated
a syphilitic type of reaction for 5 months. In this case the positive serology
apparently resulted from a severe case of chickenpox.
In conclusion, a resume of the work to date would probably be in order.
1. It has been shown that there are characteristic and significant alterations
in the serum proteins after infection in syphilis.
2. There is an increase in all of the electrophoretic globulin fractions which
occurs soon after infection and persists throughout the course of the disease
in the absence of adequate treatment.
TOTAL
PROTEIN
gm/ISO cc.
7.20
7.57
112 TEE JOURNAL OF INVESTIGATIVE DERMATOLOGY
3. In some cases of apparently falsely positive sera, the changes found in
syphilis do not occur.
4. The reagin for the Kahn and Wassermann reaction has been shown to
occur in the 'I' globulin fraction.
Further work on the problem to allow a more complete understanding of the
value of electrophoretic analysis on syphilitic sera is under way.
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